CHAPTER 21

310
Table 13, ... Weights and Thicknesses of
Standard Copper Sheets®
Rolled to Weight
Weight per Sq Fi |  Thickness, nchas Nearest Gage No.
Oecimal | Nearest
Oz 133 Equivalesd | Frach B&S Stubs U. S, Std,
10 0.625 | 0.0135 e b4 29 29
12 ] 0.750 | 0.0162 | ¥ % P4l 2
14 |oss oo | Ig, 2 26 2
16 | 1.000 | 0.028 | X%, 23 2% 25
18 1.125 | 0.0243 e 2 z A
20 1.250 | 0.0270 s 21 2 2
24 1.500 | 0.0324 4s 20 21 22
2 | 1.750 | 0.0378 | 14, 19 2 2
32 | 2.000 | 0.032 [ 3, 17 19 19
36 [ 2.250 | 0.0486 | 34 % 18 18
40 | 2.500 | 0.0500 | 34, 15 17 17
4 12750 | 0.0 | 3, 15 17 17
48 | 3.000 | 0.0648 | ¥, 14 18 16
56 3.500 | 0.0756 564 13 i5 14
64 | 4.000 | 0.0864 | 3, 1 i 13
* Variations from thoss weights must be expected in practios.

Fig. 16 . ... Sheet-Metal Duct and Arrangement Details
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countered in the ﬁeld but in general, long-radius elbows and

gradual chs.ngm in shape bend to maintain uniform velocities
by d turbulence, lower resi and

& minimum of noise.
Heavy canvas ded on both the

inlet and outlet to all fans. Self vuleanizing adhesive tapes
are available for this purpose and for sealing joints in duct-
work. Where a fire hazard exists, the material used must

’s&\‘.lsfy tbe requlrements of any codes or authorities having

jurisdi The fan disch shown in Fig. 16
are marked good, lmr and poor in t.he order of the amount
of turb d. An i of the beater connec-
tions shown in Flg 16 will readily show that uniform velocity
through the heater cannot be expected in the diagram noted
poor. When obstructions cannot be avoided, the duct area
should never be decreased more than 10 percent, and then =
streamlined collar should be used. Larger obstructions re-
quire an increase in the duct eize in order to maintain as
nearly uniform velocity as possible. Branch take-offs should
always be srranged to cut or slice into the air gtream in order
to reduce as far as possible the losses in velocity head.

Wherever ducts pass through fire walls or connect two fire
areas of a buildi fire d: should be pro-
vided. For desngn of such dampers and other fire-protective
details, see Pamphlet No. 90A of the National Board of Fire
Uuderw‘ribers.’

HEAT LOSSES FROM DUCTS

In designing duct systems, the heat gains or losses of the
ducts can be quite considerable, not only if the duct passes
through unconditioned space, but also on long duct ruos
within conditioned space. Proper insulstion will remedy this
iderably, but i a redistribution of the

y in order to for the heat

supply air is
exchanges that occur,
The heat loss from a given length of duct ean be expressed

by:
Q. = UPI [(“ + " - 1.] ’ a9

Qu = heat loss through duct walls, Btu per hour.
U = overall coefficient of beat transfer for the duct wall,
Btu per (hour) (square foot) (Fahrenheit degree).
P = perimeter of duct, feet.
! = length of duet, feet.
H =t of air ing duct, Fahrenhei:
{3 = temperature of air leaving duct, Fahrenheit.
13 = temperature of air sur ing duct, Fahrenheit

.To obtain the temperature drop in warm air for a given
d of t: or the rise if the duct
carries air oooler than the room through which it passes, the
following formulas can be used:
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* For round ducts less than 30 in. diometer, increase heat fronsmission -
values by the parcenfages thown below. B

3,

Thickness of Insulation {Inches) Y% ] 34 2

3n

sulated with Y-in. of a material having a conductivity of 0.35
Bitu at 86 F mean temperature, air at a velocity of 1200
fpm, measured at 70 F, to delxver sir at 120 F with air surround-
ing the duct at 40 F.

Solution: Referring to Fig. 17, the oversll heat transmission
coefficient is found o be 0.49 Bta. From Table 2, Chapter 3, the
density of air at 70 F and 29921 in. Hglsfound to be /1 3348 =
00749 1b cu ft. Substituting these and the other given values
in Equation 16, ¢ and ¢ will be as follows:

28.8 X 6 X 1200 X 0.0749
049 X 10 X 70

|- 1SS 40 = &0

y 453 -1

Substituting in Equation 14:

y= =153

=187 F

Q. =049 X 10X 70 [(ﬂﬂil’-’) - 40]

= 28,100 Btu per br.

For special considerations which apply to insulation of
ducts in marine installations see Chapter 48.
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Fig. 17 . ... Heat Loss Coefficients for Insulated Ductss

v, .
12D¥, for round ducts,

y=

A = cross-sectional ares of ‘duct, aquare fect.
p = density of air, pounds per cubic foot.

V = mean velocity of fluid, feet per minute.
D = diameter of round duct, feet.

In using Equations 15 and 16, ene of the duct air tempera-
tures will be unknown and will be obtained by substitution

. of the other known or assumed values.
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